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Why is Heavy Flavor Interesting? PH ENIX

“=? Created during initial hard scattering — it is a hard probe

2 Yield i1s insensitive to final state effects
2 Yield obeys N, ;; scaling — pQCD

7= Heavy quark suppression is sensitive to the initial temperature and
gluon density

7= Open charm measurement serves as a baseline for .J/1) measurement

4= Heavy quark anisotropies provide information about thermalization
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Experimental Approach to Open Charm/Bottom PH ENIX

e L
T DY . 7=» Measure D and B mesons indi-
//é/'.' 43 rectly through electron spectra
/v <3 Can’t yet directly reconstruct
il charm/bottom decays

R > .
Figure 2: Illustration of charm decay = Ir aCklng °
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Figure 3: Schematic of PHENIX
central arms

<2 E/p distribution

Hard Probes 2006 Alan Dion 33{ ’




E/p Distribution PH ENIX
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Figure 5: Flip-and-slide method for the
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Electron Sources PH ENIX

4= Dalitz decay of light neutral mesons
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42 Weak kaon decays
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predictions for run 3 p+p
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Extraction of Heavy Flavor Signal PH ENIX

7% Cocktail subtraction

%= Relevant background sources are measured

‘= Decay kinematics and photon conversion rate are calculated
“=?» Background cocktail is subtracted from the inclusive spectrum
“=* Performs well at high py where signal/background is large

‘= Not limited by statistics

7-% Converter subtraction

‘= Add material of known thickness to the experiment and compare the electron
spectra with and without the material installed

“=? works best at low pr where photonic sources are significant

“e? Limited by statistics of converter run
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Extraction of Heavy Flavor Signal PH ENIX
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Figure 7: Inclusive electrons and cocktail

predictions for Au+Au collisions at +/s
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Figure 8: Ratio of non-photonic to photonic
electrons from Au+Au collisions in run4 (black)
and run2 (blue) converter runs
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Comparison with FONLL PH ENIX

= FONLL: Fixed Order Next-to-Leading Log pQCD

2 M. Cacciari, P. Nason, R. Vogt PRL95, [ @ | ooz

122001 (2005) PR T BT 3% G oton

‘=? Spectra are harder than FONLL S ik g L roumissooe §

vy : F

= Open questions 10° -

“=» Hard fragmentation? o .

“= Enhanced bottom? ; o E

‘= Heavy quarks from jet fragmentation? S — PYTHIATFONLL E

“=» Rapidity dependence needed 3 E
“23 PHENIX p data (1.2 < || < 2.4) j

Figure 9: Electrons from heavy flavor de-
cays compared with PYTHIA LO (K=3.5)
and FONLL pQCD
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Muon Sources PH ENIX

4=? Prompt muons
Central Magnet
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Figure 10: Schematic of PHENIX muon arms
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Extraction of = from Heavy Flavor PH ENIX

Composition of invariant multiplicity at low P M
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Figure 11: Background composition in
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Figure 12: Longitudinal momentum in gap
3

inclusive yield at gap 4
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Comparison of ;= with FONLL PH ENIX

p+p —» W + X (Ns=200GeV, y = -1.65)
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collisions at /s = 200 GeV U 107 uncartainty w  SyStematic
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Figure 13: 1~ spectrum vs. FONLL

4= Prompt 1~ spectrum at n = -1.65 is comparable to heavy flavor e
spectrum at y=0

7% Excess over PYTHIA and FONLL

7= Heavy flavor rapidity distribution wider than expected from pQCD
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et from d+Au Collisions PH ENIX
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Figure 14: Electrons from heavy flavor from d+Au colli-
sions compared to those from p+p

=¥ No significant cold nuclear matter effects of heavy flavor at y=0
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n~ from d+Au Collisions PH ENIX
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Figure 15: R4 for u—

“=2 Suppression in d-going direction — CGC?

“=» Enhancement in Au-going direction — anti-shadowing? recombina-
tion?
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Nuclear Modification of = Spectra PH ENIX
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Figure 16: Non-photonic spectra of electrons from
run4 Au+Au data comared to scaled p+p fit

“=» Strong modification of spectra at high pp
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Nuclear Modification of > Spectra

Au+Au @\s = 200 GeV, 60-92% Centrality
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Figure 17: R 44 for 60-92% centrality
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Nuclear Modification of = Spectra PH ENIX
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Figure 18: R 44 for 40-60% centrality
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Nuclear Modification of = Spectra PH ENIX
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Figure 19: R 44 for 20-40% centrality
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Nuclear Modification of = Spectra PH ENIX
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Figure 20: R 44 for 10-20% centrality
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Nuclear Modification of = Spectra PH ENIX
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Figure 21: R4 for 0-10% centrality
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Comparison to Theory PH ENIX

o423 (1) - (3): N Armesto, et al.,

Au+Au @ \ls = 200 GeV, 0-10% Centrality
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Figure 22: R 44 for 0-10% centrality com- 42 The lower band contains elastic
pared to theoretical predictions energy loss in addition to radia-

tive energy loss
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Elliptic Flow of e+ from Heavy Flavor PH ENIX
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“=» Photonic electron v» determination

%= Converter method:

Measure inclusive e™

converter

vy with/without

Separate non-photonic and photonic v

X (b)
Figure 23: Illustration of elliptic flow

“=? Cocktail method:

Determine  photonic e* v,  with
reaction-plane-dependent cocktail

\/

Hard Probes 2006 Alan Dion 721




Elliptic Flow of e+ from Heavy Flavor PH ENIX
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Figure 24: e~ v, compared to model from Greco et al., PLB 595 (2004) 202

van Hees et al., PRC73 034913 (2006)

Hard Probes 2006 Alan Dion




p+p Summary PH ENIX

= Measurement of electrons at y=0 and muons at n = -1.65 from
semileptonic heavy flavor decays

“=? pr spectra harder than FONLL and PYTHIA predictions
‘= Rapidity distribution is wider than expected from pQCD

1= Improvements from ongoing run 5/6 analyses
“=» Extend electron spectra to lower p; — improved charm cross section
measurement

%«? Extend electron spectra to higher p — improved estimate of bottom
contribution

“=? Improved background subtraction for prompt muon measurement
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d+Au Summary PH ENIX

4= No significant cold nuclear matter effects observed for electrons from
heavy flavor decays at y=0

42 Indications for cold matter effects for prompt muons at for-
ward/backward rapidity

‘= Suppression in d-going direction
“= Enhancement in Au-going direction
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Au+Au Summary PH ENIX

4= Electrons from heavy flavor at y=0

“= Yield follows binary scaling (hard probe)
‘= pr spectra stronly modified by the medium
‘= vy indicates charm flow

=» Charm quarks seem to interact with the medium similarly to light
quarks

=% What’s the deal with bottom?
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Future PH ENIX

-3 Hadron Blind Detector

‘= Dalitz/conversion background rejecton for single electrons and elec-
tron pairs

7% Silicon Vertex Tracker

“= Direct tagging of charm/bottom decays — distiguish charm from bot-
tom signal and measure vy of D meson

4= New reaction plane detector

‘= High pr non-photonic electron vy

\/
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